A new theoretical foundation for the discrete dynamics of physicochemical systems is presented. Based on the analogy between the r-theorem of the theory of dimensionality, the second law of thermodynamics and the stoichiometry of complex physicochemical reactions, basic dynamic equations and an extreme principle were formulated. The meaning of discrete time and space in the proposed equations is discussed. Some results of numerical calculations are presented to demonstrate the potential of the proposed approach to the mathematical simulation of spatiotemporal physicochemical reaction dynamics.
INTRODUCTION
Since Lorenz's discovery of chaotic solutions of differential equations [1] , Haken 's analysis of self-organized systems [2] , Prigogine's discussion about chaos and order, time and space in complex non-equilibrium systems [3] , and Chua's chaotic electrical circuits [4] , there have been so many important contributions to the field of complex non-linear chaotic system dynamics that it is impossible to do them all justice. There is no other field in science that could compete with such an interest and activity. More than two hundred books with the word chaos in the title 31 have been published, seven new journals devoted to chaos studies have been launched in the last few years...
"What is good in chaos?... Chaos has already been applied to increase the power of lasers, synchronize the output of electronic circuits, control oscillations in chemical reactions, stabilize the erratic beat of unhealthy animal hearts and encode electronic messages for secure communications. We anticipate that in the near future engineers will no longer shun chaos but will embrace it." (Scientific American, p. 78, August 1993).
"Fractals are an effort to simulate nature's complexity. Those [6, 7] and dynamics [8] .
BACKGROUND
The formalism of using the notations of chemical reactions is a very common and effective application to the description of different complex multicomponent systems. 
where I is the unit matrix (N-M) x (N-M). (15) reaches its minimum in the concentration space Xi, subject to the to the law of mass conservation (4) . (17)
Concerning spatiotemporal dynamics, we constrain ourselves in this publication to the plane r--r(rl,r2) represented by a square lattice with 9t,9t elements with coordinates r(rl,r2). In each cell, we calculate Xi(tq, rO) according to Eqs. (17), which reflect the influence of the concentrations of the neighbors Xi(tq_l,r(R)) on the reaction rate in each cell with coordinates r(rl,r2). Our intention with this mathematical model (17) was to demonstrate the ability of the proposed theoretical approach to generate different types of complex chemical oscillations behavior and to simulate pattern formation dynamics. In Figure 4 demonstrates the creation of two patterns and their interaction. Figure  5 demonstrates the evolution of chemical spiral waves. In Fig. 6 we present some symmetrical patterns. All patterns were obtained in a square lattice with 160 x 160 cells, except We have presented a brief description of a new theoretical approach to physicochemical reaction dynamics. We consider this approach to be the basis for constructing a solid theoretical foundation for the application of a system of algebraic and difference equations, instead of, or in parallel to, the commonly used system of differential equations. The advantages of difference equations from the computational point of view are obvious (the dynamics of pattern formation presented here takes about 10min for 300 iterations on a PC-486). Now let us clarify the meaning of time and space that we face in our approach and equations. We think that there is a general problem of defining the meaning of the so-called "discrete time and space" appearing when iterational maps or difference equations are used. The questions arise when we try to make a link between the continuous time and space of differential equations and discrete nature of our numerical calculations. As a precondition, for sampling, we suppose the existence of a "smallas-necessary" time interval At. This concept fails when chaotic solutions can be obtained from differential equations. When problems of computer accuracy and error diffusion problems are also considered, an analysis of the real meaning and quality of the obtained solutions becomes extre--mely complicated.
Our approach from the very beginning was directed towards constructing algebraic equations and then difference equations which are, by definition, free of the above-mentioned problem. ,, We should also relate to the stochastic process of mathematical simulation. Because chaotic regimes are present in the proposed basic difference equations, there is no special need to add a "random number generator", as should be done with the differential equations. The random number generator and chaotic regimes are the same in their mathematical nature.
In summary, we have demonstrated the existence of other theoretical and mathematical foundations to chemical reaction dynamics than the differential equations of the kinetic mass action law.
We are perched at the beginning of the development of this new paradigm for discrete dynamics and see as our goal for future studies the development of a calculus of difference equations in the same manner as it was done with the calculus of the infinitesimal for differential equations. The results already coming out from proposed approach prove the tremendous potential of the proposed mathematical model that can be effectively used in real-time control systems, neural networks, and in signal processing as practically unlimited source of different types of oscillatory and spatiotemporal behavior simulations. THEORETICAL FOUNDATION 43 These approaches can be effectively used for mathematical simulations of living systems. We are sure that the application of the concept of proposed discrete dynamics and the new basic equations will find applications in economics, medicine, computer science and many other theoretical and practical areas for which extensive computing time is required, without losing the physicochemical sense and theoretical background of mathematical models.
